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ABSTRACT
The existing parking facilities at the University of Missouri - Rolla are
presently inadequate and parking demand will continue to increase in the coming
years.
Factual study of existing conditions by means of physical vehicle connts
indicate that operational efficiency can be increased as a method of reducing
the parking shortage.
It was determined, by a faculty and staff questionnaire, that the auto-

mobile was not greatly required in order to carry out university business.
A faculty residence density study indicated that the majority of the faculty members live farther than 7/10 of a mile from the campus.
Present methods of coping with parking shortages lie in reduction of the
demand by restrictive measures, or by an earnest attempt to supply the needs
by way of:

1. Expansion of existing facilities,
2. Purchase of new facilities,
3.

Construction of parking structures.

The University of Missouri - Rolla can supply its parking needs through
lot expansion and efficient utilization of existing facilities.
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I.

INTRODUCTION

A. History
Historically speaking, man's requirement for a parking space didn't
come into existence until he started seeking modes of travel other than his
own motive force.

The use of a horse didn't complicate matters significantly

because for many years the traffic volume involved was of no major significance. A look at the development of the West, within the United States, would
probably reveal that rush hour traffic only occurred on Saturday evenings when
the cowhands came to town for their celebrating.

Undoubtedly, all of the par-

ticipants could not park directly in front of the Last Chance Saloon.

Some

could utilize the available parking garage, the livery stable, while many others
gladly settled for parking a block away.
was one of adaptation.

The difference between then and now

The cowhand was so eager to get to town that most

probably he would have walked the entire way whereas today in an era of
comfort and reduced physical exertion man is discontented unless his parking facilities are very close to his destination.
The greatest contributor to the parking problem was and most definitely
still is the automobile. More commonly referred to as the car, it is one of
the most revolutionary developments of this century.
Man has completely altered his own environment to adjust to the usage
of his true love, the car. Within it he has his own mobile environment which
he can personally control to his own liking. He can control his atmosphere by
temperature controls. He can control his personal comfort by adjusting the
seat to his comfort. He can invite or exclude the rest of the world by way of

2

his radio.

Perhaps the reason that the car enjoys such popularity is that

while man is within it he has control of that which is around him, and this
feeling of power is ego building.

To maintain this feeling of control, it is

best not to leave one's driveway, however, for once into the morning traffic
mass that feeling of control is totally shattered.
Usage of the automobile started, and has remained, as a status symbol. Initially this status was in the possession of the motor vehicle.

Today

the status lies in the type of automobile since ownership is now rather universal.

This widespread ownership has not been limited to the person who main-

tains full-time employment.

For example, ownership has extended to those

having the minimum requirements for operating a motor vehicle, namely the
teen-ager.

The teen-ager, having acquired his own car, desires to have it

with him wherever he goes. Herein lies the problem--when he takes it to the
college or university of his choice.
B.

Previous Work
Every year millions of car-bearing students advance upon their insti-

tutions of learning, and burden those same institutions with an enormous parking demand which cannot be met. An estimated four million enrolled in the
nation's 1, 950 institutions in 1963 (1) with more than 50% of them in need of
parking facilities for their cars.
In the past, universities have done their best to meet these overburdening demands.

Basically, there have been two active approaches to a

solution of the parking problem that relate to the old principles of supply and
demand.
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They are:
1. Supply the parking spaces that are needed, or
2.

Regulate the supply of parking vehicles so they do not
exceed the available spaces by:
A. Abolition of certain groups of parkers according to:
1) Age groups,.
2) Priority system.
3) Grade averages (for students).
B.

Curtailment of parking privileges based upon the
distance of the residence from the campus.

Universal supply would be most popular for anyone that has gone in
search for a. parking space.

The cost of course for that choice is the greatest.

Choice number two, a regulatory one, is really a. control of disuse
rather than use because a. limitation of the activity has been enforced in order
to keep it under control. An example of this was found at the University of
Michigan (1) where students under 21 years of age or less than a senior standing are prohibited the use of their vehicles.
The Council of Public Higher Education of Kentucky (1) restricts student use of automobiles at all state operated colleges, including the University of Kentucky.

Freshmen are not allowed to operate cars on campus grounds.

Sophomores with less than a B average have the same restriction.
The University of Wisconsin at Madison (2) provides free parking in
remote lots and operates a shuttle service to and from campus for a $12 annual fee for those that wish to participate.
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A study conducted by the University Facilities Research Center (1)
of 38 colleges and universities determined that, as a necessity for efficient
operation, first priority parking privileges should go to faculty, staff, employees, visitors, and disabled students.

Parking facilities for students, as

always, were subordinate to all other priorities.
The existence of a universal parking shortage at the universities of
this nation is a well-established fact.

Efforts have been made to handle the

shortage but the manner in which it has been handled has been poor and entirely inadequate.

Past efforts, and in many cases present efforts, have

been based upon a majority opinion of a committee or popular appeal of the
student body. A very definite need for analyses of the basic problem based
upon a factual study of that problem was needed.
The same individuals that are content with this trial and error approach
to their parking problem would be horrified if it were suggested to just try
and see if a new building will stand safely upon any given location.

To that

situation they would demand the factual study of core samples to see if the
soil at the construction site would support such a load as a new building.

They

fully recognize the need for effectual study of a construction site for their new
buildings but disregard this practical, efficient, and thorough approach when
their parking problem is in need of this form of analysis.
Dean Wells Bennett of the University of Michigan (3) has stated:
"Positive organization of campus traffic and parking is essential to procurement and maintenance of personnel and the maintenance of operational efficiency."
Dr. V. Setty Pendakur (4) has said: "Each university has developed
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parking controls apparently best suited to its own particular conditions, but
many problems posed by the automobile are surprisingly similar from campus
to campus.

The need to develop general planning tools and techniques rele-

vant to access and parking at universities is overdue. 11
This author found his motive for approaching this particular problem
to be in agreement with Dean Bennett. As a method of approach this author
further agreed with Dr. Pendakur concerning similarity of problems and
therein chose to compare other university parking problems and their solutions to UMR's problems in hopes of determining a suitable solution.
C.

The Problem

1. Existing Conditions
At the present time there are 2, 565 cars registered on the campus of
the University of Missouri - Rolla.
commodate 897 of those vehicles.

The university has parking spaces to acUtilizing the 493 fraternity and private dorm-

itory off-street parking facilities, and the 626 curb parking facilities available
within a. two block radius of the campus the total available parking spaces are
increased to 2, 0160 According to university figures, total parking requirements equal 3, 553.

Since the supply does not meet the demand, UMR has a

parking shortage.
Fifty-three percent of the faculty members live greater than one half
mile from the campus.

Ninety percent of the faculty use their automobile as

their primary mode of transportation.

The vast majority of the 6, 100 popu-

lation of faculty, staff, and students live at more than a comfortable walking
distance from the campus.

Once the individual arrives on the campus scene
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nearly all facilities are within pedestrian accessibility.
Ninety percent of the faculty and staff make one or two daily round
trips, which indicates that their primary parking usage is one of storage.
The majority of the faculty freely admit that they do not require the use of
their vehicle to carry out their duties once they have arrived on campus.
The present system utilized for parking control and distribution at
the University of Missouri - Rolla is a system of university controlled offstreet lots that require a special sticker to park therein.

These stickers

are issued by Traffic Safety to faculty, staff, and university personnel initially.

Next commuters, disabled students, and graduate students have pri-

ority.

Last, as usual, are the undergraduate students.

More the rule than

the exception is the fact that very few spaces are available to accommodate
some graduate students.
Each car that has a parking lot sticker is assigned to one lot.

How-

ever, the traffic safety department has extended, as a means of service to
the sticker holders, the privilege of parking in other lots under special conditions.

The conditions require that business in another area is university

business and that prior to departure for that area the traffic safety dispatcher
is notified of the intended destination and the approximate anticipated duration
of that business.

This service allows those that are doing research at facil-

ities located away from their office or classrooms the convenience of not
having to carry research equipment, etc., for great distances.
2.

Future Conditions
According to this university's calculations the anticipated requirement
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for parking spaces by 1974 will be 7,120 spaces, more than twice the present
requirement.

Of that 7, 12 0 prediction 3, 400 spaces are allocated as under-

graduate needs. Under the presently planned means of expansion the deficit
in parking spaces in 1974 will exceed 2, 600 spaces. If the university could
presently activate their future plans for expansion they could satisfy parking
needs through 1970 only, and would once again hit a deficit in 1971.

These

startling facts can only emphasize the great present need of planning for the
future.
D.

Objectives
The basic objectives of this study were:
1.

To examine existing parking facilities at the University of
Missouri - Rolla.

2.

To evaluate the existing efficiency of these facilities.

3.

To conduct a literary comparison of other universities'
solutions to their parking problems and determine if any
are applicable to this university.

4.

To suggest means of relieving the existing problems and
planning for anticipated needs.

E. Scope
The field work comprised in this study included:
1.

Periodic occupancy counts of each lot around the central
core of the campus of UMR.

2.

Determining the capabilities of each lot around the central
core of the campus of UMR.
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Studies and analyses relating to this subject included:
1.

Submitting a faculty parking questionnaire and evaluating
its results.

2. Analysis of field data to determine the operating efficiency
of the existing facilities.
3. Determination of a solution for, or relief of, the existing
parking shortage.
4. A faculty density study to determine the density of faculty
residences and their respective distances from the campus.
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II. REVIEW OF LITERATURE
The subject of campus parking is not a new one.

It is one that has

evolved as a product of the automobile, but did not become a national problem
rmtil the end of the Second World War.

Following the war, many veterans took

advantage of the G. I. Bill and returned to school. With this surge of students
many universities began expansion programs.
beginning of future parking woes.

In many cases, this was the

Newly constructed classrooms, laboratories,

and administrative buildings were constructed on existing parking lots. What
better place to build new buildings than on land that requires relatively little
land clearance. A true statement, but in view of the total picture, the question
is countered with other questions. What is to be done about the initial loss of
existing parking? Where will the parking demand be placed that will be generated by the construction of a new building? These questions had to be answered
in many cases within five to ten years after new construction began.
Production of the automobile was a little slower in its development than
the increased enrollment in schools, but once they were both established, they
worked hand in hand in the creation of a universal academic problem --where
to park the automobiles.
Individual rmiversities tried to control their own problems. Early in
the '50's the University of Minnesota (3) instituted a paid parking program and
used a permit system to reduce the influx of cars in an effort to control their
problem.
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In 1955 Michigan (3) followed suit and instituted their permit system that
offered permit holders the privilege of parking, as available. Dean Bennett (3)
said "A campus stall as an individual right is still far from realization in
practice".
In 1957 the Eno Foundation (5) published an authoritative text analyzing
the subject of parking. More specifically directed towards urban situations, it
is, however, applicable wherever parking is concerned.

They suggested that the

Highway Act of 1956 provided for efficient and fast movement of vehicles, but no
place to park them once their destination was reached.
In Pendakur's study (4) he quoted Csanyi., who said that parking was be-

coming a problem of significant proportions on United States campuses. Wilbur
Smith was also quoted by Pendakur as saying that access and parking problems
had become serious and must be met head on. Smith recommended interim planning standards for parking and suggested further research. In 1961, the University Facilities Research Center studied the parking problems on the campuses of
the Western Conference Universities.

The study was expanded later to include

38 United States universities with an enrollment of 7, 500 or more. Shortage of
parking spaces, lack of coordinated policy on parking, and the difficulties of
financing were particularly noted. Recommendations included a major overhaul
of policy goals for access and parking covering administrative, financial, and
fee aspects.
One very promising attempt to satisfy the parking need was the Park-ABack (6) system. With the realization that horizontal space was becoming very
limited and the knowledge that vertical parking structures involved great cost,
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they applied the best efforts of both.

The product uses prefabricated materials

for quick easy construction, essentially double-decks the vehicles at a cost
quite comparable to single spacing with about 67% increased capacity.
In 1964, Koshimidzu (7) reported about the epitome of all parking prob-

lems, Tokyo Japan.

Forced to build scores of parking garages at an aver·age

cost of $11, 000 per parking space, excluding land cost, they sought other mechanical means for relief also. Merry-go-rounds with 20 suspended cages were
used as well as fork-lift elevator systems, and crane elevator types.
At last the era came that realized that random trial and error solution
was very costly and factual study of the problem was needed.

Csanyi (8), 1966,

and some of his students conducted studies to formulate a procedure for gathering
factual data on university staff parking and used it for prediction of parking demands.

They concluded that campus travel and parking facilities should be con-

sidered along with classrooms, offices, and buildings as part of the total educational installation. Sieck (9) further concluded that any college or university
could arrive at its own factual situation and make realistic future measurements
of its goals by using procedures that he had outlined.
Keith Trowbridge (10), 1967, decided that more efficient use of existing
facilities was a means of relieving the problem. His approach was to use linear
programming and rather than place the individual as close to his destination as
possible while the supply lasted, he chose as a restraint, equal walking distance.
This approach provided that everyone walked about the same distance, a distance
of 800 - 1, 000 feet at Bowling Green.
By 1968 the acceptance of factual study was receiving far greater
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popularity.

Many consultants had been using this approach with good results.

One consultant, Richard Rich (2), determined from 27 questionnaires replies
that expansion of parking facilities were being approached through:
1. Expanding existing lots.
2. Building new lots.
3. Building garages.
He further stated that solutions are being sought through individual
campus surveys in order to more clearly define the problem. Planners are
seeking more efficient designs which will make the most efficient use of the
land or will most compatibly integrate the parking into new academic structures.
Various university systems such as Missouri, Arkansas, and Akron,
Ohio, just to mention a few, have resorted to multilevel parking structures for
the solution of their troubles.
Dr. V .. Setty Pendakur (4) has conducted questionnaire surveys of all of
the Canadian universities, and 50 U.S. universities with student enrollment
greater than 7, 500.

His analyses and comparisons have compared student

population, land areas, fees, campus population, campus density, and car
occupancy ratios.

All of these studies have been compared to parking supply

in an attempt to arrive at definite relationships that can serve as indicators of
future demand.
In looking at parking within the transportation system, Schulman (11)

has said that it exerts a quality control on the proposal of any future transportation system and should be included in its proper perspective in the present
comprehensive transportation planning process.

In contrast to other phases of
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transportation planning, the parking element has remained an unexplored item
within the transportation planning process.

14

Ill. EXPERIMENTAL PROCEDURE

A. Lot Occupancy Detennination
It was initially planned to investigate every lot controlled by the univer-

sity, however, some lots were rather isolated and had little influence upon the
major parking shortage that is located in the vicinity of the main campus area.
For this reason, lots number 15, 16 and 20 were excluded.
Lots number 26 and 36 were excluded because they are free lots, therefore, they are not restricted in any manner and would not suggest any efficiency,
or lack of it, on the part of the university.
Lot number 19 was excluded in the final analysis because of the bias that
its data would provide.

Due to construction that is presently taking place adja-

cent to lot 19, and the presence of heavy equipment, the lot was not used for even
a fraction of its capacity.

To use its data would indicate gross mismanagement

on the part of Traffic Safety when in fact, other external causes were at fault.
The amount of field data taken for lots 4, 10, and 18 was less than all
other lots. Since all data was to be compared equally, these lots were omitted
in the final analysis since they could not honestly be compared on an equal basis.
Two parties are responsible for the field data taken; the author, and
employees of Traffic Safety. Individuals from Traffic Safety counted the number
of vehicles parked in each lot at random observations. So that a valid comparison
could be made the author also conducted random observations. A study of one

full day's hourly occupancy of each lot was also conducted and the major decisions
of this study were based upon the latter study. A complete cycle of all of the lots
took 30 minutes on foot and were conducted from 15 minutes preceding the hour

15

~ ---

ROLLA
ROLLA, MISSOURI

~P~~E~s=m~E~ET~~J l~--------~J l~------~J L___

.
~

RO(.LA

n~~~~l~ _r__r~I_cJ_:L_O_T_8-'
1

~ '1L- l:l

EJ

l

DD ~
E

.._

o~,. '----

STRE T

'li!

LOT 21
VICHY

IIIAIN

General Services Building

Nagogami Terrace

STREET

'- - - - - -,- ] CCJ L

'- - - - - --D
-' [
Ma.p I. Existing Parking Facilities - University of Missouri - Rolla

Multi - Purpose Building

16

until15 minutes following the hour.
This timing was selected with the belief that parking conditions were
most stable at this time since classes dismiss at 20 minutes after the hour and
resume at half past the hour.
The primary day of study that was selected was Wednesday.

The pul}lose

for this selection was that professionally, it has been established that the peak
traffic flow on universities occurs on Monday, Wednesday, and Friday, but more
specifically on Wednesday.
B.

Faculty Density Study
At the request of the Transportation Institute, a faculty density study

was made.

This study located the residence of each faculty member as listed

in the Blue Key, UMR' s student directory. A Rolla map was utilized and each

member was given a grid classification letter and number according to the street
on which he lives.

The classification symbols were then combined according to

the author's zoned map (see page 28).
The maximum limits, according to scaled distances on the map, of the
zones from the campus perimeter are as follows:
Zone 1 -less than 400' from campus.
Zone 2 - North 650', South 1, 225', East 1, 000', West 2, 050'.
Zone 3 -North 1, 500', South 2, 025', East 1, 850', West 2. 050'.
Zone 4 -North 2, 350', South 2, 725', East 2, 650', West 2, 900'.
Zone 5 -North (no bounds), South 3, 425', East :3, 500', West 3, 700'"
This type of study could be used later in policy decisions if a curtailment
of parking activity was determined to be the avenue of approach to the problem.
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C.

Literature Comparison
The objective of conducting a literature study was to save time and

money, if at all possible.

A definite benefit could be realized if anv similar

circumstances as ours could be compared with some other university.

Their

successful approach to their problem would serve as a guide to a solution of
our problem, or their failure a warning signal.
D.

Faculty and Staff Questionnaire
A parking questionnaire was distributed by the author among the faculty

and staff on this university.

This type of study was primarily aimed at deter-

mining local attitudes towards existing parking facilities.

The sample taken

was a biased sample in that only those that already had the privilege of parking
in assigned lots were questioned.

Theoretically those that enjoy the privilege

of having a lot assignment should be satisfied and this fact was to be determined.
A copy of the questi01maire is located in Appendix C.
The author would have liked to have questioned all students that had cars
registered, but a great personal cost would have been involved that could not be
justified.

Also, their present attitude is quite apparent.

Not many students

enjoy parking privileges (commuting students and some graduate students are
accommodated) and almost all of them would like to be able to park reasonably
close to their destinations.
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IV.
A,

RESULTS

Determination of the Lot Occupancy
These results are displayed in graphical form as shown on the follow-

ing pages.
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B.

Study of Faculty Residences and Their Distances From the Campus

TABLE I
A STUDY OF FACULTY RESIDENCES AND THEIR
DISTANCE RELATIONSHIPS FROM THE UMR CAMPUS
Zone Number

Approximate
Mileage
(Fraction of
a Mile)

Percentage of Faculty

1

1/10

12.9

2

1/4

11.5

3

1/3

9.5

4

1/2

12.6

5

2/3

13.1

Beyond 5

Greater Than 2/3

40.4
100.0
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C.

Comparison of the Literature
students, faculty, and campus planners are disturbed by the conversion

of green lawns to metal-filled parking lots. Homeowners in adjacent neighborhoods are agitated by university-associated cars lining the streets in front of
their homes. On the other hand, faculty and staff members demand the right
to park at little or no cost in proximity to their offices. And while students
object to parking fees, they persist in driving to campus whenever possible.
Consequently, the transportation dilemma faced by the campus planner, particularly at urban universities, is assuming gigantic proportions.
The accommodation of the automobile demands major proportions of
available land and funds for the construction of parking lots and parkades. All
other university needs, including teaching and research, compete for land and
funds with each other and with the automobile.
Looking very close to home you would find that our sister campuses
have such a fantastic parking shortage that Dr. John C. Weaver, President,
stated before the Senate Appropriations Committee that enrollment might have
to be curtailed. In St. Louis a parking space to student ration of 1:2 is a minimum necessity based on a 90% commuter enrollment. Multilevel parking is
considered an absolute necessity. Kansas City shares the same problem since
both universities are located in urban areas with the majority of students living
away from the university area and commuting to the campus for their classes.
These types of universities will suffer the most from parking shortages because,
due to their location, the only means of relief is to build up or down.
meeting those requirements are naturally far more expensive.

Structures
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Another urban area in need of relief is the University of San Francisco
(5, 800 students) and San Francisco State College (16, 000 students) where a
requirement of one space per four students is needed.
Rich's study (2) concluded that there was no quick or final solution to
the parking problem at the University of Tennessee, Knoxville. Owing to continually changing conditions affecting the presence of vehicles and the need for
parking facilities, such as increasing enrollment, increasing number of vehicles, expansion of physical plant, increase in course offerings and the resulting complicated class schedules, efforts can be devoted only to partial solutions
in order to improve the facilities and ensure the maximum use of available facilities.

Under construction now is a 1, 000 car garage, but the officials say

they'll need 3, 000 more spaces in the next five years to cope with an expected
28 percent increase in enrollment.
Stanford has space for surface parking but is confronted with a shortage
of close-in space.

Consequently, new parking lots are being constructed on the

campus periphery, which is one-third mile or 10 minutes walk from the core.
This presents a problem introducing new parking habits since many old-timers
have been spoiled with 'under the windowsill' parking, for which there is no
longer room.

Newcomers accept the lots gratefully, but the oldsters, whose

habits are being upset, complain bitterly.

The students are most cooperative.

The University of Akron (8, 000 students) is meeting its needs through
construction of multilevel parking decks combined with new buildings. Within
the last few years they have build two structures that took advantage of the hilly
terrain to disguise the existence of the parking levels.

Present plans call for
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this continued policy under proposed new buildings. When parking is combined
with building construction separate contracts are negotiated.

The reason for

this action is that the parking deck must be underwritten through the sale of
notes and revenue bonds.
The University of Texas at El Paso,reports that they have guards on
entrances to campus and bar all student vehicles during the day.

Most of the

students commute. Eventually moving vehicles will be banned entirely from
the central campus. Stadium parking spaces for 2t 000 cars 1, 000 feet away
are available, plus 2, 500 spaces on streets and lots surrounding the campus.
Two smaller colleges also have their problems.

Beloit College in

Beloit, Wisconsin, enrollment 1, 550, is trying to maintain beauty of campus
without carving it up for parking, or trying to relocate the parking areas to
benefit landscape without creating inconveniences for the faculty.
One of the newest applications of parking control has been applied at
Bowling Green. It may not be the most popular system but it makes an effort
to be unbiased. The system applied is one that utilized linear programming to
place the maximum number of cars in the existing lots.

This stride towards

greater operating efficiency places as a restraint on its program the factor of
walking distance.

Ideally the individuals are not particularly placed in the lot

closest to their destination, but are placed in a lot that provides a comparable
walk for everyone.

The distance at Bowling Green, ideally, was between 800

and 1, 000 feet.
The main components of the system are a. matrix, a transportation model,
and a. computer. Supposedly the technique is easily applied to any university.
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Requirements for input include some measured distances, a count of people by
building, and the count of spaces by lots.
trix form.

This information is compiled in ma-

Proposed new facilities or buildings can be introduced to analyze

their effect; therefore, the system is applicable in the planning stage.
One new design that was developed is Switzerland seems very promising.
The "Park-A-Back" system (6) is ideally suited for large open parking lots such
as shopping centers, industrial plants, airports, and fringe lots in medium sized
cities.

The system offers increased capacity by enabling two automobiles to be

superimposed between two driveways, with the floor areas inclined 15 degrees
so that the upper parking space is accessible from one driveway and the lower
parking space is accessible from the adjoining driveway.

This arrangement

makes use of vertical space, therefore, effects considerable savings in ground
area as compared to present ground-level operations.
The relatively simple construction requires a limited amount of excavation for the lower spaces, over which is placed a prefabricated concrete or
steel slab supported by precast concrete rigid frames at intervals of every
two or three spaces.

Balancing the cuts and fills supposedly has done away

with any need to haul away excavated material.
To prevent any possible damage to vehicles due to mechanical failure,
buffers can be installed in the downward sloping stalls, and various means,
such as wheelchocks are available for the rear sloping stalls. Another safety
device that can be used concerns the finished surface of the concrete which can
be grooved or left rough to provide better traction in icy weather.
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Advantages of this system include:

1. Fast erection due to use of prefabricated materials. It
can also be dismantled and moved to another location if
the need arises.
2. Economy of land use.
3. Economy of cost- a 1961 estimate quotes $300 per space
including excavation, paving, and drainage.
Dimensions necessary for 45 degree, 60 degree, and 90 degree parking are normal for "Park-A-Back". With the ground coverage measured between the center lines of successive driveways it can be seen that there is a
savings ranging from 38% (90 degree parking for American cars) to 54% (60
degree parking for American cars).

The overall savings for a particular

project will vary with the dimensions of the lot.
A project was studied by the Zurich traffic authorities for the construction of parking facilities on a vacant lot in the center of the city. A normal
parking arrangement for this area would accommodate 234 cars whereas
an arrangement using "Park-A-Back" would accommodate 390 cars, an increase of 156 cars or about 66.6 percent as compared to a normal, levelparking arrangement for the same site.
Within a triangularly shaped municipal parking lot in the heart of
Geneva, parking space of 119 automobiles is unavailable.

The total area of

the site is 34,500 square feet which results in an average of 290 square feet
per car.

With the utilization of "Park-A-Back"system, 195 cars can be ac-

commodated, with an increase of 76 cars, or a 64 percent increase in parking
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capacity.

The area required per car has been reduced to 177 square feet.

Lack of sufficient funds to pay for the needed parking facilities has
led countless universities to the administration of paid parking programs.
Some have been incorporated with their primary purpose being the means of
raising parking funds.
voluntary control.

others have been instituted as a means of so called

The largest proportion of parking was required by students,

but their economic capacity was limited.

Therefore, a rather high parking

fee forced the student to decline usage, and decrease demand, due to lack of
financial resources.
Successful paid parking programs have been in effect for more than
15 years at the University of Minnesota. and the University of Michigan.

One

of the observations made shortly after their initiation of the program was that
the parking problem grew out of the fact that not enough inexpensive and conveniently located parking space was available for those desiring it.
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D.

Faculty and Staff Parking Questionnaire

# Questionnaires Submitted: 400

# Questionnaires Returned:
% Reply: 57. 5%

230

RESPONSES:
QUESTION #

%ANSWERED

1.

57.5

Primary mode of transportation: 87% Drive
7% Walk
2% Bicycle
2% Transported
1% Car Pool
1% Motorcycle

2.

57.5

85% (of the 87% from question 1) Drive 90-100% of
time

4.

56.5
82% Are in the lot in which they desire to park

5.

55

6.

57.5

67% Do not need to use their vehicles to carry on
campus duties. (This question is actually lower
that it should be. The question was intended to
determine usage of personal vehicle for university
business, however, many responded that use was
needed (Answer-yes) in order to arrive at work,
go home to lunch, etc. Such answers were recorded as marked even though implication was
that once on the job they did not require the use
of their personal vehicle).

7.

57.5

75% Satisfied with existing conditions
25% unsatisfied with existing conditions (Many of these
indicated personal satisfaction -but overall dis satisfaction due to lack of parking available for students
and employees. )

8.

57.5

90% Believed that a parking space should be a fringe
benefit offered by employer
10% Did not

9,

56.5

6% Prefer metered parking in paved lots
94% were opposed to such a plan
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QUESTION#

%ANSWERED

10.

57.5

41% Would tolerate no parking fee
59% Would tolerate varying fees
Most Popular Fees (Daily)
Paved Lot
Garage
10~ - 29%
25~ - 26%
5~ - 25%
5~ - 23%
25~ - 24%
10~ - 15%
50~ - 14%

11.

53

Maximum Distance Would Walk:
~- Block - 12%
1 Block- 26%
2 Blocks - 24%
3 Blocks - 13%
4 Blocks- 9%
More than 4 blocks - 16%

12.

40

Suggestions - See attached list

13.

57.5

Round Trips - Daily
1-37%
2-53%
3- 10%
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Suggestions Offered by UMR Faculty and Staff
Suggestions offered by the UMR faculty and staff members concerning
the financing of improved parking conditions on the UMR campus were as
follows:
1. Funds should be gained through state legislative appropriations.
2.

A fee schedule should be set up.

3. Students and administrative personnel should be taxed.
4. A loan should be obtained and repaid through the sale of parking
stickers.
5. Impose an annual fee -suggest $20/Car; $5/Motorcycle.
6.

Funds should be obtained through the UMR General Fund.

7. Establish faculty and staff parking fees in order to pay for improved
parking facilities.
8. Parking facilities are part of the physical plant, therefore, improvement of them should be maintained the same as for building improvements.
9. Students could be charged $10/semester and the balance could be
obtained from the university operating funds.
10. General improvement funds should adequately provide for the needed
parking facilities.
11.

Finance improved facilities with user fees.

12.

Finance improved facilities through an increase in property taxes.

13. Use money from buildings and grounds upkeep and improvement money.
14. Appropriate public funds.
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15.

Fund through a bond issue.

16. Register all vehicles at a nominal fee and use parking meters.
17. Use traffic fines.
18.

Charge a parking fee (for a guaranteed space -doesn't want a
hunting permit).

19. fustall parking meters.
20. fustall mete red lots for students.
21.

Give lease to private concern that would build a garage.

22. Some financial realism by Missouri voters coupled with some
political courage of elected officials would be a giant step in the
right direction.
Other suggestions were:
1. UMR has no parking problem.
2. Permits should not be issued to people that reside within 1 mile of
campus.
3.

Furnish unimproved lots.

4.

Line lots and enforce regulations.

5. A parking fee would be salary cut.
6.

The net effect of parking fees would be to transfer funds to the
federal government in the form of an income tax.

7. Assure that parking fees go solely to parking improvement -not
into general fund.
8. Do away with reserved lot system - operate on a first come first
serve basis.
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9. Use income gained by dismissing Court Jesters and administrative
assistants.
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V. DISCUSSION
A.

Lot Data Analysis
The cumulative results of the field data indicated that the operating

efficiency of the fourteen lots studied during the period of maximum occupancy
was 79%. Since 21% of the facilities were going unused, additional issuance
of parking stickers was warranted.

Traffic Safety has been continually is-

suing more stickers throughout the semester as vacancies have been observed.
The author was not satisfied with merely determining the ability to
efficiently utilize the existing facilities, but was more concerned with determining a technique whereby the number of additional stickers to be issued
could be determined.

First of all it is common practice to plan according to

maximum demand which is questionable as being a valid assumption.

Maxi-

mum demand at the University of Missouri - Rolla occurs for only thirty minutes and for the most part represents only 1/18 of the parking day. It seems
very wasteful to allow needed parking spaces sit empty for 17/18 of the day
merely because they were required for 1/18 of the parking day during the
maximum demand.

For this reason the author, somewhat arbitrarily, sel-

ected 90% of the maximum usage as a level worth evaluating.

Unfortunately

there is no mathematical proof to fully justify the 90% level selection; however,
one technique called Programmed Evaluation and Review Technique (PERT)
was recalled that might serve as an indicator.
where
a = most optimistic time
b = most likely time

That technique used a formula
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c ==most pessimistic time
E

==

the best estimate of time (based upon a weighted average
of a, b, and c)

6 ==a constant (used in determining the average (1 + 4 + 1
and

==

6)

E == a +4b +c
6

This formula was used to arrive at the best estimate of a time (i.e. duration
of a phase of construction).
The author decided to apply that technique to his field data using
a

==

capacity of the parking lot

b ==average parking demand
c == lowest parking demand
When calculated the figure represented approximately 85% of the peak usage.
Feeling that perhaps an analysis based on 85% might be controlling things a
bit too tightly the author decided to try a more conservative 90% approach, and
observe its operation. After that if the operation is successful perhaps the
85% could be attempted.
Application of this approach to the fourteen lots studied indicated that
additional issuances of stickers could be made (Table II).
Logically the question will arise as to what will be done during peak
demand without adequate space.

Based upon the data collected 40 cars may

not be able to park in 14 lots because of this plan, yet 138 additional people
will be able to park their cars throughout the day because of this analysis.
This approach does not assure the sticker holder a parking space. It provides
the privilege, as available, so that a greater number of people benefit the
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TABLE II
SUGGESTED ADDITIONAL PARKING STICKERS
TO BE ISSUED AT UMR BASED ON PAST LOT USAGE
Lot

1. 25 ==Stickers

Number

Spaces

7

10

12

13

8

10

2

2

3

3

3

4

8

3

3

21

9

11

9

8

10

6

11

15

17

21

26

14

1

1

11

11

15

1

12

14

12

4

5

5

7

9

110

138

X
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majority of the time.

If the parking populace are informed that stickers will be issued on an
"as available" basis and the purpose for such a program is that more people
will benefit for a greater amount of time many people will readily accept it.

Of

course, some people may be so disturbed by it that they will refuse to take
part. In their minds they may be spiting the school (which of course they're
not) but in fact such voluntary discontinuance of the university lots is actually
a relief to the problem.

The pattern of behavior has been experienced at Iowa

State University according to Dr. Lawrence K. Sieck (9); however, the attitude
was not a sustained one, and the discontented individuals later gladly accepted
this minor limitation when they found that locating parking facilities along the
streets was an even greater inconvenience.
An informed populace that is aware of the peak "half hour" can individually juggle their personal schedules so that in fact they themselves effect a
more efficient operation by avoiding that one critical time.
B.

Faculty Density Study
The trend of the population density study illustrates that the faculty do

not particularly strive to live close to their place of employment.
a singular decision.

This is not

More correctly stated it should be said that the type of

housing that faculty members desire is not available in close proximity to the
campus. With choice of living accommodation having greater priority, as it
might be expected, over desire for closeness to one's place of employment, the
majority of faculty members have chosen to live at a distance greater than
7/10 of a mile from the campus.
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An interesting, as well as useful study, could be made of the student
population.

Results from such a study could be used for imposing restrictive

control on student auto usage based upon their proximity to the campus.

Past

methods of parking control on the campuses has generally been aimed at the
students since their demands are the greatest.
C.

Parking Improvements Determined from the Literature Review
A review of the literature suggests that the active methods for meeting

the parking demand are:
1.

Expansion of existing facilities through methods of increased
efficiency or by physical means.

2.

The purchase of new facilities, primarily land.

3.

The construction of parking structures or other mechanized
forms (i.e. merry-go-round or fork lift types).

D.

Faculty and Staff Parking Questionnaire Interpretation
An attitude survey concerning parking habits was submitted to 400

faculty and staff members.
tallied,

There were 230 completed forms returned and

The results indicated the following:
1.

The mode of transportation most frequently used by the faculty
and staff of UMR was the automobile (87% of returns).

2.

The majority (85%) of the individuals that used their car as their
primary means of transportation to school used it 90-100% of the
time.

3.

82% of the returns indicated that the people questioned were in the
lot which they desired, yet only 75% were satisfied with existing
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parking facilities.

The difference is primarily accounted for with

the explanation that although certain individuals were personally
satisfied, they expressed dissatisfaction because they knew their
secretaries, students, or associates were unable to park in the
University lots.
4.

The subject of paid parking was not favorable received, as it
seldom is, but a certain tolerance was suggested in that 59%
expressed a willingness to pay semester or annual fees while
an overwhelming 94% opposed meter parking.

This would sug-

gest to this author an opposition more to the method of collection
rather than opposition (to that high of a degree) to paid parking.
5. If the most popular daily rates were projected to a semester rate
based on 18 weeks duration they would be:
29% favoring $9/semester
25% favoring $4. 50/semester
24% favoring $22. 50/semester
This response indicates that a $15/semester fee would not
meet overwhelming opposition, however, it is not suggested
that $15/semester will meet the present need.
6. With 90% of the returns reporting two or less round trips, indications are that UMR' s parking needs would best be described
as one of storage as opposed to turnover.
In the study of other universities that have experienced parking short-

ages there has been one very predominate opinion--that a parking space close
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to one's work should be provided by the employer.

There are varying opinions

as to whether this favor should be called a fringe benefit, a plant expense, a
privilege, or a necessity, but regardless how you label it the majority felt
that it should be provided at no expense to the employee.

The University of

Missouri - Rolla proved to be no exception with 90% of the replies in agreement
with that same opinion. Some replies were not only in agreement but hinted
that Moses left off the eleventh commandment that spelled out absolutely that
a parking spot should be provided. Some individuals pointed out that industry
provides their employees a parking space and they, as educators, should be
held in no less regard. To this comment it is agreed that many industries
provide parking for their employees.

This fact is substantiated by the fact that

85% of 556 surveyed firms (12) provided parking facilities for their employees.
This survey was conducted by the American Management Society's personnel
research committee under the direction of its chairman, F. W. Cooper of
the Equitable Life Insurance Company, Des Moines, Iowa.

This study discov-

ered that 81% of the facilities provided were company owned and 88% provide
parking for their visitors.

Types of surfacing included 74% black top, 15%

crushed rock, 8% concrete, and 3% unsurfaces.
A comparison between industry and universities has been suggested to
substantiate providing parking facilities for university personnel; however, a
more valid comparison of this university to other universities would be appropriate, The findings of such a comparison reveal that few universities remain
that have not been forced into paid parking programs.
One might suggest that a psychologist that desired to establish a per-
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sonality profile or character study of his patient could provide him with a
parking questionnaire and reap a wealth of information.
E.

University Expansion
If UMR' s present predictions for expansion are accurate for the next

five years UMR will most assuredly have to apply both restrictive measures
of parking control, and provide additional facilities through an expansion
program.
Expansion becomes a necessity with the anticipated growth on this
campus; therefore, let us examine the possible opportunities. In order to
examine the overall picture the map on page 48 should prove helpful.
The University's capabilities for expansion could easily be enhanced
or stymied as a result of major decisions on facilities expansion within the
next three to five years.

Further delay in purchasing prime pieces of pro-

perty can only mean misfortune for the University. Student housing has
always been a very lucrative business in college towns, and wise investors
continually seek prime locations in which to build. An example of this fact
can be found on the University's eastern boundary along Pine Street from
Twelfth Street to Fourteenth Street.

Within the last five years three privately

owned men's dormitories and one eating club have been constructed.

One

block farther north is a newly completed apartment complex and swimming
pool.

Construction of this magnitude almost assuredly will prevent any

University expansion in an easterly direction.
Probably growth in a northerly direction is also quite unlikely. US
Highway 63 forms a natural barrier on the north and west of the campus. In-
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eluded in the land mass north of Sixteenth Street would be two fraternities,
both with extensive construction programs, a motel, an insurance agency, a
liquor store, a Catholic church and school, and several privately owned residences.

The northern side of Sixteenth Street is considered for limited ex-

pansion, as indicated on the map.
The first indication of possible expansion comes upon examining the
western border of the campus. As pointed out before US Highway 63 forms
a natural barrier.

The land between US Highway 63 and State Street bounded

between Eleventh Street and Fourteenth Street has only three pieces of property that are most probably unpurchasable.

They are 1) a newly constructed

gas station on the corner of Eleventh Street and US Highway 63, 2) government property occupied by the US Bureau of Mines and 3) TKE Fraternity,
which has recently completed construction of an additional building.

The east-

ern half of the land under discussion has been fairly well accounted for in that
the University has purchased or is in the process of negotiations for the
purchase of that land.

With the exception of the government property and the

gas station the author would suggest that the University purchase the seven or
eight houses and small business dealing in burial monuments that occupy the
remaining land. If the opportunity ever presented itself that the University
could reasonably purchase the government property or the gas station it would
certainly be to their advantage to do so.
The south side provides its elements of hope also but, just as the west
side, not without its high cost.

Most of the development in this direction in-

volves older two-story residences that were built in the close proximity of the
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developing city. It is suggested that an earnest effort be made to purchase
the block between Eleventh and Twelfth Streets bounded by Rolla Street and
Pine Street.

This area would serve the new student center as well as the

southeastern portion of the campus.

Probable purchases would include the

following:

1.

Present location of Baptist Student Union (1/4 block).

2.

The old Sigma Nu Fraternity.

(If their new annex is insufficient

for their needs the old house south of their new annex could be
razed and in its place a new addition added.)
3.

The remainder of the block north of Acacia Fraternity house and
east of MRHA.

4.

With the exclusion of Stricker Clinic and the gas station north of
it the remaining southern half of the block bounded by US Highway

63 and State Street and Tenth and Eleventh Streets.
5.

Other purchases as displayed on the map.

The suggested expansion was developed with the intention of maintaining a pedestrian oriented campus.

The provision of perimeter parking further

supports this plan.
In looking at the comprehensive system of the university which included

the buildings, transportation system, and parking facilities the author has
suggested areas specifically for building expansion as well as facilities for
parking expansion.

The most obvious building sites available seem to be

1) between Parker Hall and Norwood Hall, 2) north of Old Metallurgy Building
(Mechanics Department), 3) south of Mechanics Department.

However, use of
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site 2 would destroy existing parking facilities up to the Nuclear Reactor
Building.
No attempt has been made to itemize costs of this expansion.

Cost

is relative to time and in this case it would be the time of proposed expansion,
which is dependent upon university policy decisions. A comparison might be
injected for those who would condemn this plan because it is too costly.

This

author has read the professional traffic and parking report presented, by the
consultant, to Louisiana State University, Baton Rouge, Louisiana.
report is a map of the facilities existing during the Fall of 1966.

In the

Upon close

examination of this map one would note that the core of LSU' s campus could
almost pass as an identical plan of most of UMR' s campus.

The interesting

com paris on is that LSU, in its explosive growth, gave up its pedestrian
orientation to inherit the auto-oriented catastrophe.

That decision resulted

in the necessity of hiring professionals to untangle their mess.

The resulting

solution to their problem was to construct three parking structures, which
cost $2,400-$2, 700 per car space.
Relief in Rolla can still be provided on surface lots at $215/space instead of building cosily parking structures. After a study, and comparison
of the professional's technique to UMR's technique of estimating it was determined that the method of allocating spaces for faculty and staff was identical
(for a medium level of service); however, UMR was more generous towards
allocating spaces for their students.

This comparison substantiates a per-

sonaJ opinion that there is enough experience and capability on the University
of Missouri - Rolla campus to develop a comprehensive plan.

In addition
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the hue and cry for research could be satisfied right here at home.

Further-

more, a public relations advertisement would be !!If they can solve their own
problems at home, then why can't they solve our problems too".

This might

prove valuable in dealing with industry and seeking their aid for research
and practical application.

The results would be something that could be highly

beneficial to the University.
is seldom done.

One might realize that in common practice this

Perhaps it is substantiated by the old adage of a prophet not

being accepted in his own home.

At any rate, it is personally difficult to ac-

cept spending thousands upon thousands of dollars for professionals to do a
job that could be handled here at home and at the same time be beneficial to the
faculty, to some graduate students, and to the University.

If the University provides parking facilities for only faculty and staff
in 1974 (according to their predicted needs) they will need 1, :38G spaces.

In-

cluding graduate students the total will sky rocket to 3, 720 and almost double
that figure to allow undergraduates the privilege of parking"
According to the present plans for expansion of parking facilities the
University will be able to provide (if funds arc available) 4:,482 sp:Jccs (which
includes 1, 400 spaces in the vicinity of the Multi-Purpose Building) in 1974.
This leaves 3, 082 spaces in the general vicinity of the campus, which is sufficient to include just the graduate students. With the present policy of providing spaces for visHors, commuters, and disabled students before graduate
students the remaining spaces available might accommodate one half of the
graduate students.
Application of a system that utilizes less area per car, such as Park-

TABLE III
LOT CAPACITY COMPARISONS BASED UPON DIFFERENT
INDIVIDUAL VEHICLE AREA REQUIREMENTS
Area Number

Area Contained
(By Map Distance)

Lot Ca~acity
@290Ft /Vehicle

Lot Capacity
2
180Ft /Vehicle

1

15,400

53

85

2

110,000

380

Gll

3

9,750

33

54

4

15,000

52

8:~

5

15,000

52

8')

6

18,150

62

100

7

52, 000

180

289

8

17,500

GO

97

9

78,375

270

4:35

10

25,500

88

141

11

31' 500

109

175

12

33,800

116

188

1,455

2,341

TOTAL

<)
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A-Back, in the author's suggested expansion plan would provide an additional
2, 341 spaces.

Utilization of that same system on UMR' s existing lots, pre-

sently holding 897 automobiles, would increase the accommodations to 1, 350
vehicles.

Both of these expansions suggest what the University's capabilities

with lot usage could be; namely, 6, 773 parking spaces. Including the 1, 400
spaces around the Multi-Purpose Building, UMR' s expansion possibilities
yield a figure of 8, 173 spaces if the author's plan is incorporated and ParkA-Back utilized to the fullest degree.
F.

Consideration of Parking Meters
This author is aware that a trial application of the parking meter will

soon be tried on this campus.

In determining where parking meter installation

may be warranted, it is imperative that the decision be based upon established
policy, and not upon the desires of revenue minded officials.
The Eno Foundation (5) suggests the following policies for parking
meter use:
1.

Installation should be made only after a study to determine the
need for meters.

2.

An installation should be given sufficient publicity to acquaint the
public with the proposed change.

3.

An installation, particularly the first in the area, should be for
a trial period.

Meter revenues should not be looked on as fees

or a tax, but as incidental to regulation.
4.

Enforcement should be uniform, thorough, and impartial, but
reasonably tolerant.
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5.

Net meter revenues should be earmarked for off-street parking
or items related to traffic control.

6.

The use of metered spaces without charge should be permitted
for delivery and pickup stops, for emergency service stops, and
for loading and unloading if that privilege is not abused.

7.

Meters should be inspected regularly, faulty mechanisms reported
at once, and repairs made promptly.

Many cities have found parking meters a necessity, and a useful tool
for the solution of their parking woes. A critical look at the advantages and
disadvantages of parking meters, when efficiently installed, suggests the
following:
Advantages
1.

Provides an accurate time check in parking, simplifying
detection of overtime parkers, and discouraging ali-day
parkers.

2.

Reduces overtime parking, increases turnover and makes
parking available for more motorists.

3. Aids merchants in metered areas by increasing turnover.
4.

Reduces the police personnel required for parking enforcement by nearly 50 percent.

5.

Reduces double parking.

6.

Aids traffic flow by reducing congestion caused by cars
maneuvering into unmarked space.

7.

Finances the enforcement of parking, of traffic control,

!) (;

and often the provision of off-street facilities.
These advantages can be realized only if the meters arc supervised
and enforced.
Disadvantages
1. If used where not warranted, they arouse resentment and
result in non-observance.
2.

Unless properly enforced, motorists learn that they can
park overtime without fear of punishment.

3.

Unless frequently checked, some motorists will park
overtime for long periods by feeding the meters.

4.

After meters have been installed the desire to continue
the revenue may prevent elimination of curb parking
when traffic demands indicate a need for it.

5.

On streets where parking is prohibited during rush hours,
the presence of meters increases the difficulty of enforcement.

The above mentioned advantages and disadvantages were determined by
the Eno Foundation for Highway Traffic Control.

Their pursuits were directed

towards application in cities; however, their findings can be used as a

~'ard

stick to measure our situation.
Advantage number one seems applicable until you reach its last
phrase that reads !!discouraging aU-day parkers rr.

Results from the parking

survey that was conducted on the campus indicated that the majority of the
faculty and staff members did not utilize their personal vehicles for campus
duties, and their average daily number of round trips was one or two.

This
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information would suggest that the primary parking demand on this campus
would be for parking storage and not a need for continuous parking turnover.
Advantage number one.is, therefore, inapplicable in our situation.
Advantage number two would probably have the greatest appeal to those
administrators that have to listen to the daily petitions submitted by personnel
that would like to have a parking lot permit.

The phrase "making parking

available for more motorists" certa,inly suggests relief to our existing problem.

Unfortunately that problem solving phrase is dependent upon the pre-

vious phrase concerning high turnover which has already been refuted as to
being our major factor for consideration. In other words, discouraging all
day parking would certainly encourage parking with a faster rate of turnover.
A faster rate of turnover therefore provides a greater opportunity for more
people to use the existing spaces.

The effect is much like the falling dominoes

--unfortunately the need that is satisfied is rapid turnover, and our need remains to be storage.
Advantage number three is also based upon the theory of turnover.
Application of the first three advantages could be applicable on tmiversity
campuses that are established on very large land masses where the pedestrian
orientation is small.

In this case where students utilize vehicles to get from

class to class a rapid turnover would be highly advantageous.
Advantage number four, due to UMR' s rather limited staff, would
most likely be inapplicable.
Advantage number five is completely inapplicable not only in our case
but in, any case. Reduction of double parking is dependent upon law enforcement--
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not a means of parking regulation.

There would be no more reduction in

double parking by the placement of parking meters unless officials began
enforcing the existing parking regulations. If proper enforcement was
carried out in the first place then double parking would not exist.
Advantage six refers primarily to curb side parking which on this
university level is very limited.

There is an extensive use of curb side

parking by students in Rolla, but the control of that lies in the hands of the
city and not the University.
Advantage number seven is the only one that may be accepted as
directly applicable to our situation and truly acceptable as an advantage for
the use of the parking meter on the Rolla campus.
In reading the disadvantages the impression is created that they were

written by a parking meter salesman.

The presentation is rather biased.

Note, for example, the first phrase of the first three disadvantages.
11

If used where not warranted 11

11

Unless properly enforced 11

"Unless frequently checked 11
All of these phrases are suggesting inefficient operation or misuse of the
instrument.

Any tool or piece of equipment not used within the scope of its

creation or development can certainly be listed as ineffective.

For this

reason one may discount the first three disadvantages.
The fourth disadvantage just slightly steps out of the previous category, but not by much.

This time the meter itself isn't receiving the blame

but rather people involved with the meter.

More specifically if disadvantage
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number four were to prevail it would be there because of an individuals
judgement, and right or wrong, blame cannot be placed upon the meter.
Concerning the parking meter on campus Professor Wells Bennett
(3) suggested that objections that he encountered were:

1.

The objection to the necessity of having available change at all
times.

2.

The objection that such an unsightly machine should mar the
campus scene.

3.

That professors would be encouraged by the presence of meters
to prepare lectures and research work at their homes, and drive
in only for scheduled class hours, becoming otherwise inaccessible.

The most critical step in determining if meters are to be placed in an
area is the trial set-up.

The major decision for abandoning the idea of dev-

eloping a massive meter project rests heavily upon the success of the initial
set-up.

For this reason a representative location is a necessity so that a

valid judgement can be rendered.

If the location is not a representative one

then you cannot make any reliable predictions as to the success of future
developments,
Traffic Safety has selected a trial location for parking meters that
may be a non-representative one.

Their location is presently planned for

across the street form the existing student union.

The location, close to

the student union, can be anticipated to encounter greater turnover than any
other location on the campus. With greater turnover the lot will surely be
successful, but I do not feel that success at that location is indicative of any
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anticipated success at other campus locations.
Based upon the reasoning that has been presented this author does not
feel that the use of parking meters is the best solution available for increased
lot usage, or as a means of accumulating income which would be used for the
provision of additional lots.

(jl

VI.
1.

CONCLUSIONS

The University of Missouri - Rolla is presently not meeting its parking
demand.

2.

Based upon factual study, the most readily apparent solution to increased
operating efficiency is to issue additional parking stickers.

3.

The need for an organized, well-planned expansion policy is necessary.

4.

Failure to supply the needed expansion in parking facilities during the
next critical three years will necessitate future drastic action.

5. As expansion facilities fail to keep up with growth, further restrictive
measures, such as reduced undergraduate parking privileges, will have
to be enacted.
6.

The organized parking plan needs to be coordinated with other campus
expansion plans to ensure most efficient utilization of funds.

7. Additional data collection and studies needed on this campus cru.1 be
handled by university personnel.
8.

The means of financing improved facilities cannot, by historical fact,
be totally anticipated from the State Lebrislature's appropriations.

The

participant, if he wants efficient facilities, must be willing to contribute
towards their provision by the utilization of some form of paid parking.
Traffic fines, and some other sources such as revenue bonds can also
contribute towards providing the needed parking facilities.
9.

More effective use of land facilities, with systems such as "Park-ABack", must be incorporated if costly parking structures arc to be
avoided.
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VII.

1.

RECOMMENDATIONS FOR FURTHER STUDY

For a more complete analysis it is suggested that cordon counts be

taken along the perimeter streets of the campus.

From these counts it can be

determined which streets are carrying the major load. Also the regulation of
curb side parking can be strongly suggested through cordon traffic counts.
Since the city of Rolla is presently coordinating with a professional city planning organization it would be entirely possible to obtain these counts from the
city after the consultants have completed their study.
2.

A student population density study could be conducted and prove

valuable for restrictive control--a means of control that can always be held
in reserve for critical times.
3.

A study to determine more economic forms of parking supply is

4.

Continued periodic lot counts should be conducted to evaluate

needed.

existing operating efficiency, and justification of additional sticker issuance
or curtailment of same.
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NUMBER OF PARKED VEHICLES - UMR CAMPUS
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TABLE V
PARKING LOT STICKERS ISSUED

Through
Octo 29

Lot
Number
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1
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Free lot
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Lot
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Percent
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52

2
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TABLE VI
PRIVATE CAR PARKING REQUIREMENTS 1969-1974

CLASSIFICATIONS

Faculty FTE

EMP.

PK. SP.
REQ.
EMP.

PK. SP.
REQ.

1969

1969

1970

1970

387

348

429

386

550

440

580

464

4526

2263

4756

247:3

627

502

825

660

(Car Requirements calculated at
90% FTE)
Staff
(Car Requirements calculated
at 80% FTE)
Undergraduate Students
(Car Requirements calculated at 50%
in 1969, increase 2% per year-ex. 1974--60%)
Graduate Students
(Car Requirements calculated at 80%
FTE Enrollment)
3553

3983

Street Parking 2 block radius
of Campus

626

626

Fraternity and Private Dormitory
off street parking

49~1

49:1

Available Campus

897

897

Parking Space Available

2016

2016

Parking Shortage

1537

1967

Add Future Presently Possib1c (A)

1921

1921

+ 479

46

TOTAL REQUIREMENTS
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TABLE VI (jONT.)
PRIVATE CAR PARKING REQUIREMENTS 1969-1974

CLASSIFICATIONS

Faculty FTE

CONT~

EMP.

PK. SP.
EMP.
REQ.

PK. SP.
REg.

1971

1971

1972

1972

504

454

585

527

615

492

665

532

4928

2661

5184

290:3

1113

890

1584

1267

(Car Requirements calculated at
90% FTE)
Staff
(Car Requirements calculated at
80% FTE)
Undergraduate Students
(Car Requirements calculated at
50% in 1969, increase 2% per year
-- ex. 1974--60%)
Graduate Students
(Car Requirements calculated at
80% FTE Enrollment)

4497

5229

Street Parking 2 block radius
of Campus

G93

693

Fraternity and Private Dormitory
off street parking

49:3

49:3

Available Campus

977

977

Parking Space Available

2163

2163

Parking Shortage

2334

:;066

Add Future Presently Possible (A)

1921

1921

- 413

-1145

TOTAL REQUIREMENTS

Add Proposed Future Pending Other
Factors (B)

398
- 747

(j~)

TABLE VI (CONT.)
PRIVATE CAR PARKING REQUIREMENTS 1969-1974 (CONT.)

CLASSIFICATIONS

Faculty FTE

PK. SP.
REQ.

EMP.

PK.SP.
EMP.
REQ.

1973

1973

19 7.f

1974

715

644

864

778

710

568

7GO

GOi-1

5448

:llGO

56G7

;;.~

2196

1757

2917

2:1:l1

(Car Requirements calculated at
90% FTE)
Staff
(Car Requirements calculated at
80% :F'TE)
Undergraduate Students

00

(Car Requirements calculated at
50% in 1969, increase 2% per year
--ex. 1974--60%)

Graduate Students
(Car Requirements calculated at
80% FTE Enrollment)

6129

7120

Street Pnrking 2 block radius
of Campus

G9;j

69:l

Fraternity and Private Dormitory
off street parking

'±9:l

-HJ:l

Available Campus

977

977

Pnrking Space Available

216;j

2Hi:l

parking Shortage

:;9G6

-l9G7

Add Future Presently Possible (A)

1921

1921

-204G

:;o:;(;

398

398

-1647

-2638

TOTAL REQUIREMENTS

Add Proposed Future Pending Other
Fnctors (B)

TABLE VII
PARKING LOT STUDY AND PROPOSED FUTURE LOTS

PARKING LOT#

LOCATION

#PRIVATE
SQUARE
PARKING SPACES FOOTAGE

IMPROVEMENT
RECOMMENDATIONS

COST

PROPOSED FUTURE
PRESENTLY POSSIBLE
A-1
A-2
A -J"
A-4
A-5
A-G
A-7
A-8
A-9
A-10
A-11

16th and Pine Streets
South T-8
North Mat. Res. West T-7
State & Bishop North Lot 26
North r;;,-lG, T-17
NW corner lOth & Park
SW corner lOth & Park
West Multi-Purpose Bldg.
North New Football Field
South New Football Field
\Vest Civil Engr, Bldg,

TOTAL

160
4
16
215
44
48
24
650
118
632
10

42,000
2,000
9,000
76,800
13,400
14,400
7,150
195,500
35,500
189,700
2,500

1, 921

587,950

80
175
101

24,000
;)6, 100
:10, 100

Asphalt
Asphalt
Asphalt

7,300
35,000
20,000

42

12, 750

AsphD lt

7, 300

398

1:2:2,950

Asphalt
Asphalt
Gravel
Asphalt
Asphalt
Asphalt
Asphalt
Asphalt
Asphalt
Asphalt
Concrete

$ 30,000
1,150
1,800
45,000
10,000
8,000
4,000
llO, 000
22,000
135,000
___h 500
$368,450

PROPOSED FUTUHE
PENDING OTHER FACTORS
B-1
B-2
B - ,,,)
B-'1

TOTAL

\Vest New Eng. Res. L1b.
Forte Propert-y 14th & StDte
Gevcckcr Property & razing
T-Hi, T-17, K.S. Annex
Hem m·e Acacia House 9th & State

s

-l

70,000

Q

TABLE VI (CONT.)
PARKING LOT STUDY AND PROPOSED FUTURE LOTS (CONT.)

PARKING LOT#

LOCATION

GRAND TOTALS
excluding lots to be removed for
construction purposes

# PRIVATE
PARKING SPACES

3,216

SQUARE
FOOTAGE

1,000,028
(23 acres)

IMPROVEMENT
RECOMMENDATIONS

-COST
$481,450

-1

......
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APPENDIX C

Sample Questionnaire

SAMPLE PARKING QUESTIONNAIDE
NAME

DEPARTMENT
------------------------~

-------------------------

JOB TITLE _ _ _ _ _OFFICE _ _ __.;BUILDING_ _ _ _ _.RM. NO.
FACULTY____________~STAFF_____________
Building in which more than 50% of your time is spent

--------------------

1.

Encircle the mode of transportation you usually use to get to work.
I drive
alone

2.

Motorcycle

Walk

I drive in
car pool

Bicycle

Motorcycle

Walk

I am driven to campus
--vehicle is not parked
on campus.

If you do not drive to work presently, do you expect to drive in the future ?
Yes

4.

Bicycle

I a.m driven to campus
--vehicle is not parked
on campus.

Estimate the percentage of the time you may use each of the followjng modes:
I drive
alone

3.

I drive in
car pool

------------No------------

In what parking area do you now park? # _ _ _near _ _ _ __;building.

5. In what parking area would you desire to park? H_ _ _near _ _ _building.
G.

Do you find it necessary to usc your own car on campus to carry out your
duties? Yes

---No---.

II yes, explain why:

7.

Are you satjsfied with parking as it exists in present lots? Yes __No __

8.

Do you feel that a close parldng space to your work should be a frjngc
benefit offered by your employer? Yes

9.

No_ __

Would you prefer metered parking in paved lots? Yes

No_ __
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10. What would be YOUR upper tolerance limit on a DAILY parking fee?

--- 5¢
Parking Garage
--Paved Lots

10¢

15

25

35

50

60

70

80

90

$1

5¢

10

15

25

35

50

75

$1

$1.50

$1.50

11. What do you feel would be the maximum distance that you WOULD walk
from your parked vehicle to your office? (Assume one block = 400'):
1/2 block, 1 block, 2 blocks, 3 blocks, 4 blocks, 5 blocks, 6 blocks,
1/2 mile, 1 mile.
12. How would you suggest financing improved parking conditions on the UMR
campus.?

130

How many round trips do you make to campus daily?

----(Example,

going home only for lunch each day would involve two round trips since
home for lunch is one trip and home for evening is the second trip.)

Please return this questionnaire to the main office in your building.

Thank
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